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Introduction: Nano-hydroxyapatite (NHA) has been used for regeneration of osseous defects.
Calcium-enriched mixture (CEM) cement is also used for various dental treatments. This trial
compared the efficacy of NHA and CEM cement for direct pulp capping (DPC) of sound
primary teeth. Methods and Materials: In this randomized clinical trial with split-mouth
design, after attaining informed consent, 20 sound primary canines scheduled for orthodontic
extraction, were selected. After mechanical pulp exposure, the exposed site was capped with
either NHA or CEM cement and then immediately restored with glass-ionomer and resin
composite. The teeth were extracted after two months and examined histologically. Parameters
of hard tissue bridge (HTB) formation, its type and quality as well as pulpal inflammation
scores were compared between the two experimental groups. The data were analyzed using the
Mann Whitney U and Fisher’s exact test. The level of significance was set at 0.001. Results: All
CEM specimens showed inflammation score of 0 (less than 10%). However, in NHA group,
inflammation scores of 0 (less than 10%), 1 (10%-30%) and 2 (30%-50%) were observed in 2
(20%), 4 (40%) and 4 (40%) specimens, respectively (P<0.001). HTB was formed in all CEM
specimens while it was developed in 2 specimens of NHA (20%; P<0.001). All CEM specimens
showed normal pulp; only two cases in NHA group (20%) demonstrated uninflamed normal
pulp. Conclusion: CEM cement was superior to NHA as a DPC agent in terms of HTB
formation and pulp inflammation scores. It is a suitable material for the DPC of primary teeth.

Keywords: Calcium-Enriched Mixture; Direct Pulp Capping; Nano-Hydroxyapatite; Primary
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Introduction

Several materials are used as DPC agents. For many years,
calcium hydroxide (CH) used to be the standard of choice for

Direct pulp capping (DPC) of primary teeth is not suggested
in the literature due to the high cellularity of pulp that
ultimately leads to treatment failure [1, 2]. Undifferentiated
mesenchymal cells may differentiate into odontoclasts and cause
internal resorption. Thus, DPC has a poor prognosis in primary
teeth due to the high risk of internal resorption, acute alveolar
abscess, risk of pulpal calcification, necrosis and trauma to the
adjacent bone [3, 4]. However, DPC is appealing to clinicians
and researchers because of its conservative nature [5] and
positive results for DPC with formation of normal dentin in
treatment of carious pulp exposures has been reported [1, 2]

the DPC of vital teeth [6]. CH has antimicrobial properties and
can induce the formation of a microscopic calcified bridge.
This bridge however, has some drawbacks and does not
provide permanent seal so it may allow bacterial leakage [7].
Based on the literature, the success rate of DPC in primary
teeth with CH is not considerably high [8]. Based on the long-
term evidence, CH is dissolved over time and allows bacterial
microleakage; consequently, pulp inflammation and necrosis
occurs within 1-2 years [9]. Thus, using some other
biomaterials for this purpose seems necessary. Hydroxyapatite
(HA), tricalcium phosphate, mineral trioxide aggregate (MTA),
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bone morphogenic protein (BMP), etc. have been used for this
purpose [3, 10-13]. Despite of being highly biocompatible,
MTA has some drawbacks such as long setting time, difficult
handling and high cost [14].

Calcium-enriched mixture (CEM) cement contains calcium
compounds with antimicrobial properties. It is biocompatible
[15], has the ability to induce the formation of HA crystals and
HTB [16], can be effectively used for treatment of furcal
perforation in the primary teeth [17] and for vital pulp therapy
(VPT) in primary [18] as well as permanent teeth [19-21].
Several clinical trials have evaluated the effects of CEM cement
on human dental pulp; its favorable properties are
strengthened in wet environment and the biomaterial seems to
be suitable for VPT [22, 23].

Calcium phosphate cements (CPC) have been used in
dentistry and orthopedics for more than 40 years due to their
similarity to the mineral phase of natural bone [24]. HA is a
remineralizing agent for application to the enamel surface [25].
Due to optimal characteristics such as antibacterial properties,
high similarity to the mineral tissue, biocompatibility and low
solubility, it is widely used for biological, medical and dental
purposes [26]. HA has numerous applications in restoration,
regeneration and reconstruction of bony defects [24]. Several
studies have tried to improve the characteristics, bioactivity,
mechanical strength and solubility of HA by controlling its
composition, morphology and size of nanoparticles [27].
Nanotechnology plays an important role in development of
porous bioceramics with high mechanical strength, optimal
bioactivity and increased solubility [28]. Nanotechnology has
demonstrated that nano-scale materials often show different
and sometimes more favorable physical, chemical and
biological properties than their mass form [29].

Calcium and phosphate molecules are manipulated at the
molecular level and combined in order to produce biomaterials
with specific structure and functional properties [30]. Nano-
phase calcium phosphate can mimic the dimensions of the
natural tissue components and increase osteoblastic adhesion
and resorption in genetically engineered tissue implants [31].
Nano-Hydroxyapatite (NHA) is a bioactive and biocompatible
material with extensive applications in medicine and dentistry.
It has gained acceptance due to having greater contact area and
higher solubility compared to HA [32]. Some studies have
investigated the remineralizing effect of NHA on
demineralized enamel and dentin lesions [26].

Direct effects of NHA have also been investigated on
humans in some clinical trials [33]. However, its effect on
human dental pulp has never been evaluated before.
Moreover, only limited studies have qualitatively evaluated
the efficacy of different DPC agents on pulps of primary teeth
[34]. This randomized clinical trial aimed to compare the
histological effects of NHA and CEM cement on pulps of
primary teeth after DPC.
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Materials and Methods

This Randomized clinical trial with split mouth design was
conducted on 20 sound primary canines belonging to 10
children (2 in each patient) that had to be extracted according
to their orthodontic treatment plan. The sample size was
calculated to be 19 subjects via the conduction of a pilot study
taking into account the power of 85% and confidence interval
of 95%.

Parents of children were thoroughly aware of the study
design and signed an informed consent. The teeth were divided
into 2 groups (n=10). All teeth had sound crowns and their
root resorption (if present) was confined to the apical third of
the root. The exclusion criteria were systemic complications,
taking medications, spontaneous or nocturnal toothache and
uncooperative children. The selected teeth did not have
internal or pathological external root resorption, apical or
inter-radicular radiolucency, physiological or pathological
mobility, abscess, sinus tract, periodontal pocket, spontaneous
pain or regional lymphadenopathy.

After local anesthesia, class V cavities were prepared 1 mm
above the gingival margin using a carbide bur under irrigation
with water. Cavity preparation was continued until a shadow of
dental pulp appeared. After irrigation with saline and drying
the cavity, a 0.5-0.7-mm mesiodistal exposure was created at
the center of the cavity using the sharp tip of a sterile explorer.
The cavity was rinsed with saline solution and dried with
cotton pellet. After achieving hemostasis at the exposure point,
the DPC agent was applied. In each child, CEM cement
(BioniqueDent, Tehran, Iran) was used for one primary canine
and NHA (Iran Polymer and Petrochemical Institute) for
another. CEM cement and NHA were prepared according to
the manufacturers’ instructions.

Randomization process was as follows: letters A and B were
written on pieces of papers and placed in a jar. After preparing
the first primary canine, a piece of paper was taken out and
based on the letter, the patient was assigned to the respective
group. The teeth were eventually restored with a layer of light-
cure glass ionomer (Fuji II LC, GC Corporation, Tokyo, Japan)
and composite resin (Heliomolar HB; Ivoclar Vivadent,
Schaan, Liechtenstein, Austria) [35].

The teeth were extracted 60 days later, fixed in 10%
formalin for 48 h and decalcified in 10% nitric acid and 14%
diamino tetraacetic acid. The teeth were then embedded in
paraffin and cut with a microtome in 5-pm slices. The sections
were stained with Hematoxylin and Eosin (H&E). Samples
were evaluated microscopically by a pathologist who was blind
to the study using a light microscope (Olympus SZ, Germany)
and 40x, 100x and 200x magnification. Presence or absence of
inflammation, degree of inflammation, presence of
odontoblastic layer and the appearance of HTB (not formed,
complete HTB, partial HTB) were reported for each specimen.
The degree of inflammation was scored as follows: score 0- less
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than 10%; score I- 10%-30%; score 2- 30%-50% and score 3-more
than 50% [36]. HTB formation and degree of inflammation were
compared between the two groups using the Mann Whitney U
and Fisher’s exact tests. The level of significance was set at 0.001.

Results

HTB was formed in all CEM specimens (100%); which was
irregular in all cases. HTB was not formed in 8 (80%) out of 10
teeth in NHA (Table 1). HTB in the 2 remaining specimens was
irregular. The Fisher’s exact test revealed significant differences
between the two groups in this regard; the frequency of HTB
formation was significantly higher in CEM group compared to
NHA specimens (P<0.001).

In terms of pulp inflammation, all CEM specimens (100%)
showed inflammation score of 0, but in NHA group,
inflammation scores of 0, 1 and 2 were observed in 2 (20%), 4
(40%) and 4 (40%) specimens, respectively. According to the
chi-square test, the inflammation was significantly higher in
the NHA group (P<0.001) (Table 2).

Discussion

This randomized controlled clinical trial compared the
formation of HTB and pulp inflammation subsequent to DPC
of sound primary molars with CEM cement and NHA. The
results revealed that in both fields CEM cement showed much
better results than the NHA.

Attempts have been made to introduce new materials for
DPC. Evidence shows that the reaction of pulp to restorative
materials is transient and severe inflammation only occurs
when the microorganisms and bacterial products enter the pulp
[9]. The frequency of healthy odontoblastic layer in CEM
specimens is significantly higher than NHA specimens; which
can be attributed to the type of pulp capping material that can
damage the odontoblastic layer [37].

In a study by Shayegan et al. [4], moderate or severe
inflammatory reactions were not seen following pulpotomy
and DPC of swine teeth with NHA and only one specimen in
the pulpotomy and DPC groups showed signs of a compact
layer with moderate inflammation below the exposed site. In
their study, NHA induced soft tissue formation in the pulp of
primary swine teeth. In this regard, the results of the present
human study do not match. Controversy may be attributed

Table 1. The formation [N (%)] of hard tissue bridge (HTB)

Group HTB formation
Yes No

CEM 10 (100) 0

NHA 2 (20) 8 (80)

to the application of different types of NHA crystals (type of
crystals and size of particles) and different preparation methods.

In a study by Subay and Asci [5], HA could not induce HTB
formation at the exposed areas of human dental pulp and no
sign of HTB formation was seen in the exposed areas of teeth
that underwent DPC with HA. This finding is in agreement
with our results. In another study by Su et al. [38], the pulpal
reaction to biological NHA composites applied as DPC agent
was evaluated in dog teeth and it was revealed that NHA had
optimal biocompatibility but could not adequately induce the
formation of a restorative dentinal HTB compared to CH. Our
results confirmed these findings.

The fabrication methods of NHA include plasma,
incremental hydrolysis of calcium phosphate salts, sol-gel
technique and crystal growth under hydrothermal conditions
[39]. For instance, evidence shows that apoptosis or
programmed cell death, destruction of cell morphology, release
of cell necrosis factors and subsequent induction of
inflammatory responses may significantly increase in response
to the application of two different types of NHA crystals by
decreasing the length and diameter of crystals by
approximately 7 nm and 20% reduction in degree of
crystallization. Particles present in NHA are highly motile [40].
Thus, NHA may act as chemical absorbent for cells with
filopodia due to selective absorption of some proteins. Since
collagen enhances the ability of osteoblasts for adhesion, NHA
facilitates the invasion of osteoblasts. During the process of
bone regeneration after injury, the inflammation phase occurs
following the healing phase and manifests by the formation of
hard scar during matrix mineralization. Within 3-6 weeks, the
newly formed bone becomes trabecular and this event can be
histologically observed [4]. In the study by Shayegan et al. [4]
NHA showed great potential for healing after the inflammation
phase in pulpotomized teeth.

Application of CEM cement and MTA for DPC cause faster
formation of a more uniform HTB; however, the HTB induced
by CH is usually not complete [41]. There is a rare case report
of HTB formation below the CEM cement and successful
apexogenesis after 1 month subsequent to pulpotomy of an
immature traumatized maxillary central incisor [42]. In the
present study all specimen in CEM cement group had formed
HTB which was irregular in appearance.

CEM cement contains calcium oxide. During the process
of hydration, CH is formed; which has the ability to induce
formation of HTB [41]. It has suitable properties that has the

Table 2. The degree of inflammation [N (%)]

Group Degree of inflammation

0(<10%) 1(10%-30%) 2(30%-50%) 3 (>50%)
CEM 10 (100) 0(0) 0(0) 0(0)
NHA 2 (20) 4 (40) 4 (40) 0(0)
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ability to induce the formation of HTB and shorter setting
time; which are optimal for DPC treatment [16].

Formation of the HTB at the pulp-material interface is a
controversial subject; because the presence of HIB does not
necessarily indicate a healthy pulp tissue. It does not protect the
pulp from bacterial microleakage either. However, it can still be
a sign of recovery or reaction to irritation [41, 43]. HTB was
thicker in CEM specimens and had a more tubular pattern
along with a palisading pattern of odontoblast or odontoblast-
like cells indicating that HTB in CEM specimens gradually
becomes calcified and reaches an adequate thickness (less than
0.25 mm) [41, 44]. CEM cement is superior to CH in many
ways [45]. It induces the formation of a complete HTB thicker
than that of CH. Presence of odontoblast-like cells beneath the
HTB after DPC with CEM has been confirmed [45]. Favorable
biocompatibility of CEM may be due to its chemical
composition. It has the ability to produce HA [1] which is a
natural component for dental pulp cells. The composition of all
materials released from CEM is not clear but it contains CH
and calcium oxide; and release of adequate amounts of CH is
sufficient to induce a calcific response from the directly capped
tissue [46].

It seems that the calcium sulfate and calcium silicate
component of CEM cause its limited expansion following
continuous hydration after its initial setting and lead to its
further crystalline maturation.

Conclusion

CEM cement is superior to nano-hydroxyapatite for direct pulp
capping of primary teeth. However, further investigations on
teeth with previous carious lesions are required. Considering the
newly introduced biocompatible compounds, pulp treatment of
primary teeth may undergo a paradigm shift in future.

Acknowledgment

This article is based on a thesis conducted by Dr. R. Haghgoo.
The authors thank the Iranian Center for Endodontic Research,
Research Institute of Dental Sciences, Shahid Beheshti
University of Medical Sciences for supporting this research

Conflict of Interest: ‘None declared’.
References

1. Asgary S, Ahmadyar M. Vital pulp therapy using calcium-
enriched mixture: An evidence-based review. ] Conserv Dent.
2013;16(2):92-8.

2. Fallahinejad Ghajari M, Asgharian Jeddi T, Iri S, Asgary S.
Treatment outcomes of primary molars direct pulp capping after

I Ej Iranian Endodontic Journal 2015;10(2): 107-111

10.

11.

12.

13.

14.

15.

16.

17.

20 months: a randomized controlled trial. Iran Endod J.
2013;8(4):149-52.

Shayegan A, Petein M, Vanden Abbeele A. The use of beta-
tricalcium phosphate, white MTA, white Portland cement and
calcium hydroxide for direct pulp capping of primary pig teeth.
Dent Traumatol. 2009;25(4):413-9.

Nano-hydroxyapatite used as pulpotomy and direct pulp capping
agent in primary pig teeth [database on the Internet]. 2010.

Subay RK, Asci S. Human pulpal response to hydroxyapatite and a
calcium hydroxide material as direct capping agents. Oral Surg
Oral Med Oral Pathol. 1993;76(4):485-92.

Asl Aminabadi N, Maljaei E, Erfanparast L, Ala Aghbali A,
Hamishehkar H, Najafpour E. Simvastatin versus Calcium
Hydroxide Direct Pulp Capping of Human Primary Molars: A
Randomized Clinical Trial. ] Dent Res Dent Clin Dent Prospects.
2013;7(1):8-14.

Cox CF, Bergenholtz G, Heys DR, Syed SA, Fitzgerald M, Heys R].
Pulp capping of dental pulp mechanically exposed to oral
microflora: a 1-2 year observation of wound healing in the
monkey. ] Oral Pathol. 1985;14(2):156-68.

Parisay I, Ghoddusi ], Forghani M. A review on vital pulp therapy
in primary teeth. Iran Endod J. 2015;10(1):6-15.

Cox CF, Keall CL, Keall HJ, Ostro E, Bergenholtz G.
Biocompatibility of surface-sealed dental materials against
exposed pulps. ] Prosthet Dent. 1987;57(1):1-8.

Bodem O, Blumenshine S, Zeh D, Koch M]J. Direct pulp capping
with mineral trioxide aggregate in a primary molar: a case report.
Int J Paediatr Dent. 2004;14(5):376-9.

Demir T, Cehreli ZC. Clinical and radiographic evaluation of
adhesive pulp capping in primary molars following hemostasis
with 1.25% sodium hypochlorite: 2-year results. Am ] Dent.
2007;20(3):182-8.

Garrocho-Rangel A, Flores H, Silva-Herzog D, Hernandez-Sierra
F, Mandeville P, Pozos-Guillen AJ. Efficacy of EMD versus
calcium hydroxide in direct pulp capping of primary molars: a
randomized controlled clinical trial. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2009;107(5):733-8.

Turner C, Courts FJ, Stanley HR. A histological comparison of
direct pulp capping agents in primary canines. ASDC ] Dent
Child. 1987;54(6):423-8.

Parirokh M, Torabinejad M. Mineral trioxide aggregate: a
comprehensive literature review--Part III: Clinical applications,
drawbacks, and mechanism of action. ] Endod. 2010;36(3):400-13.
Mozayeni MA, Milani AS, Marvasti LA, Asgary S. Cytotoxicity of
calcium enriched mixture cement compared with mineral trioxide
aggregate and intermediate restorative material. Aust Endod J.
2012;38(2):70-5.

Mehrdad L, Malekafzali B, Shekarchi F, Safi Y, Asgary S.
Histological and CBCT evaluation of a pulpotomised primary
molar using calcium enriched mixture cement. Eur Arch Paediatr
Dent. 2013;14(3):191-4.

Haghgoo R, Arfa S, Asgary S. Microleakage of CEM Cement and
ProRoot MTA as Furcal Perforation Repair Materials in Primary
Teeth. Iran Endod J. 2013;8(4):187-90.



Direct pulp capping with CEM and nano-hydroxyapatite

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Khorakian F, Mazhari F, Asgary S, Sahebnasagh M, Alizadeh
Kaseb A, Movahhed T, Sarraf Shirazi AR. Two-year outcomes of
electrosurgery and calcium-enriched mixture pulpotomy in
primary teeth: a randomised clinical trial. Eur Arch Paediatr Dent.
2014;15(4):223-8.

Asgary S, Eghbal MJ. Treatment outcomes of pulpotomy in
permanent molars with irreversible pulpitis using biomaterials: a
multi-center randomized controlled trial. Acta Odontol Scand.
2013;71(1):130-6.

Nosrat A, Asgary S. Apexogenesis of a symptomatic molar with
calcium enriched mixture. Int Endod J. 2010;43(10):940-4.

Nosrat A, Seifi A, Asgary S. Pulpotomy in caries-exposed
immature permanent molars using calcium-enriched mixture
cement or mineral trioxide aggregate: a randomized clinical trial.
Int J Paediatr Dent. 2013;23(1):56-63.

Asgary S, Eghbal MJ, Ghoddusi J, Yazdani S. One-year results of
vital pulp therapy in permanent molars with irreversible pulpitis:
an ongoing multicenter, randomized, non-inferiority clinical trial.
Clin Oral Investig. 2013;17(2):431-9.

Malekafzali B, Shekarchi F, Asgary S. Treatment outcomes of
pulpotomy in primary molars using two endodontic biomaterials.
A 2-year randomised clinical trial. Eur ] Paediatr Dent.
2011;12(3):189-93.

Bohner M, Tadier S, van Garderen N, de Gasparo A, Dobelin N,
Baroud G. Synthesis of spherical calcium phosphate particles for
dental and orthopedic applications. Biomatter. 2013;3(2).

Li L, Pan H, Tao J, Xu X, Mao C, Gu X, Tang R. Repair of enamel
by using hydroxyapatite nanoparticles as the building blocks.
Journal of Materials Chemistry. 2008;18(34):4079-84.

Huang S, Gao S, Cheng L, Yu H. Remineralization potential of
nano-hydroxyapatite on initial enamel lesions: an in vitro study.
Caries Res. 2011;45:460-8.

Cheng K, Weng W, Qu H, Du P, Shen G, Han G, Yang J, Ferreira
JM. test  of
fluorapatite/hydroxyapatite films. ] Biomed Mater Res B Appl
Biomater. 2004;69(1):33-7.

Feng P, Niu M, Gao C, Peng S, Shuai C. A novel two-step sintering

Sol-gel  preparation and in  vitro

for nano-hydroxyapatite scaffolds for bone tissue engineering. Sci
Rep. 2014;4:5599.

Webster TJ, Ergun C, Doremus RH, Siegel RW, Bizios R.
Enhanced osteoclast-like cell functions on nanophase ceramics.
Biomaterials. 2001;22(11):1327-33.

Barrere F, van Blitterswijk CA, de Groot K. Bone regeneration:
molecular and cellular interactions with calcium phosphate
ceramics. Int ] Nanomedicine. 2006;1(3):317-32.

Suchanek W, Yoshimura M. Processing and properties of
hydroxyapatite-based biomaterials for use as hard tissue
replacement implants. ] Materials Research. 1998;13(01):94-117.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Haghgoo R, Ataie M, Tavassoli S, Kameli S, Rahimian S. The effect
of various amounts of nanohydroxyapatite on the mechanical
properties and remineralization of a fissure sealant. ] Dent
(Tehran). 2012;30(3):184-91.

Najibfard K, Ramalingam K, Chedjieu I, Amaechi B.
Remineralization of early caries by a nano-hydroxyapatite
dentifrice. ] Clin Dent. 2011;2(5):139-43.

Zarrabi M, Jaridi M, Jafarian A, Joushan B. Tenascin in human
tooth pulp capped with mineral trioxide aggregate and a novel
endodontic cement. ] Endod. 2011;27(12):1613-6.

Kiba W, Imazato S, Takahashi Y, Yoshioka S, Ebisu S, Nakano T.
Efficacy of polyphasic calcium phosphates as a directpulp capping
material. ] Dent. 2010;0ct;38(10):828-37.

Dharmapatni AA, Cantley MD, Marino V, Perilli E, Crotti TN,
Smith MD, Haynes DR. The X-Linked Inhibitor of Apoptosis
Protein Inhibitor Embelin Suppresses Inflaimmation and Bone
Erosion in Collagen Antibody Induced Arthritis Mice. Mediators
of Inflammation. 2014.

Saberi E, Sargolzaee-Avval F, Arab M, Ebrahimipour S. Histologic
effects of direct pulp capping by calcium hydroxide and octa
calcium phosphate on the cat’s canine pulp. Tehran Dental
Journal. 2013;26(3):151-61.

Su Q, Ye L, Zhou X. Experimental study of the pulpal response of
dogs capping with nHA-PA66. Sichuan Da Xue Xue Bao Yi Xue
Ban. 2005;Jan;36(1):43-5.

Asgary S, Kamrani FA. Antibacterial effects of five different root
canal sealing materials. J Oral Sci. 2008;50(4):469-74.

Xiaolong Z, Oliver E, Lutz S, Jirgen G. Characterization of nano-
hydroxyapatite/collagen surfaces and cellular behaviors. ] Biomed
Mater Res A. 2006;79:114-27.

Asgary S, Eghbal MJ, Parirokh M, Ghanavati F, Rahimi H. A
comparative study of histologic response to different pulp capping
materials and a novel endodontic cement. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod. 2008;106(4):609-14.

Nosrat A, Asgary S. Apexogenesis treatment using new
endodontic cement: A case report. ] Endod. 2010.

Schroder U. Effects of calcium hydroxide-containing pulp-
capping agents on pulp cell migration, proliferation, and
differentiation. ] Dent Res. 1985;64 Spec No:541-8.

Zarrabi M, Javidi M, Jafarian A, Jousban B. Histologic assessment
of human pulp response to capping with mineral trioxide
aggregate and anovel endodontic cement. ] Endod. 2010:1-4.
Asgary S, Parirokh M, Eghbal MJ, Ghoddusi J. SEM evaluation of
pulp reaction to different pulp capping materials in dog's teeth.
Iran Endod J. 2006;1(4):117-23.

Heithersay GS. Calcium hydroxide in the treatment of pulpless
teeth with associated pathology. ] Br Endod Soc. 1975;8(2):74-93.

Please cite this paper as: Haghgoo R, Asgary S, Mashhadi Abbas F,
Montazeri Hedeshi R. Nano-Hydroxyapatite and Calcium-Enriched
Mixture for Direct Pulp Capping of Sound Primary Teeth: A

Randomized Clinical Trial. Iran Endod J. 2015;10(2): 107-11.

I fj Iranian Endodontic Journal 2015;10(2): 107-111

111




